Enhancement of antibiotic productions by engineered nitrate utilization in actinomycetes.
Nitrate is necessary for primary and secondary metabolism of actinomycetes and stimulates the production of a few antibiotics, such as lincomycin and rifamycin. However, the mechanism of this nitrate-stimulating effect was not fully understood. Two putative ABC-type nitrate transporters were identified in Streptomyces lincolnensis NRRL2936 and verified to be involved in lincomycin biosynthesis. With nitrate supplementation, the transcription of nitrogen assimilation genes, nitrate-specific ABC1 transporter genes, and lincomycin exporter gene lmrA was found to be enhanced and positively regulated by the global regulator GlnR, whose expression was also improved. Moreover, heterologous expression of ABC2 transporter genes in Streptomyces coelicolor M145 resulted in an increased actinorhodin production. Further incorporation of a nitrite-specific transporter gene nirC, as in nirC-ABC2 cassette, led to an even higher actinorhodin production. Similarly, the titers of salinomycin, ansamitocin, lincomycin, and geldanamycin were increased with the integration of this cassette to Streptomyces albus BK3-25, Actinosynnema pretiosum ATCC31280, S. lincolnensis LC-G, and Streptomyces hygroscopicus XM201, respectively. Our work expanded the nitrate-stimulating effect to many antibiotic producers by utilizing the nirC-ABC2 cassette for enhanced nitrate utilization, which could become a general tool for titer increase of antibiotics in actinomycetes.